Cell adhesion to fibronectin regulates membrane lipid biosynthesis through 5'-AMP-activated protein kinase.
We have shown that attachment to a fibronectin substrate stimulates two pathways of lipid biosynthesis in cultured human fibroblasts. Detachment of these cells (mechanically, with trypsin, or by RGDS peptides) caused a significant decrease in their 3-hydroxy-3-methylglutaryl-coenzyme A reductase activity and in their incorporation of [3H]acetate into fatty acids. This inhibition was substantially reversed by the reattachment of cells to fibronectin substrates, but not to poly-L-lysine substrates or to fibronectin in solution. Inhibiting phosphoprotein phosphatase activity with okadaic acid blocked the recovery of both biosynthetic activities. Both 3-hydroxy-3-methylglutaryl-coenzyme A reductase and fatty acid biosynthesis are known to be inhibited by the action of 5'-AMP-activated protein kinase, which is activated by an increase in the level of AMP relative to ATP. For example, in our system, sodium azide and 2-deoxy-D-glucose increased the ratio of cellular AMP to ATP and caused a decrease in lipid biosynthesis. We then verified the prediction that detachment of cells from substrates also caused an increase in the AMP/ATP ratio. We therefore conclude that the attachment of cells to fibronectin promotes lipid biosynthesis, presumably in coordination with the cellular growth response evoked by attachment to the extracellular matrix.